According to a national survey conducted in 2005, biltong hunters contribute significantly to conservation and the South African economy. This research indicated that the economic contribution of biltong hunting is just over R3 billion (US$ 500 million) per season. The aim of this article is to establish the determinants of biltong hunters' spending in South Africa. This information could be used to increase spending by biltong hunters on tailor-made packages. The sample population included all members of the SA Hunters and Game Conservation Association. A regression analysis was undertaken to identify the determinants of spending by biltong hunters. The main findings of the research indicated that income, number of game items hunted, number of days spent hunting and distance travelled are the main determinants.
Introduction and problem statement
. Naturebased tourism is attracting increasing interest from governments, the tourism industry and researchers alike. Tourism activities include whale-watching, going on safaris, bird-watching, fishing and hunting, amongst others. According to Higginbottom (2004) , nature-based tourism is widely considered to be a growth sector and could contribute substantially to the economy of the host country. Mottiar (2006) maintains that tourist expenditure is the clearest indication of the economic benefits of tourism for an area, and is certainly the most important contribution.
A large percentage of nature-based tourism in South Africa takes place on game farms, which cover 17.9 per cent of the total land suitable for agricultural use in South Africa. This translates into 14.7 million ha (6 330 exempted game farms), compared to 3 per cent of land (3.7 million ha) officially protected by SANParks management (Van Hoven, 2005) . One of the main sources of income for game farms is biltong hunting (Van der Merwe, Saayman & Krugell, 2004) . The most popular province for hunting (37 per cent) is the Limpopo Province, which is situated in the north of the country, bordering Botswana and Zimbabwe. Saayman, Saayman and Naudè (2000) identified the following economic benefits of development in the hunting industry:  Hunting is exportable.
 Hunting generates income.
 Hunting creates job opportunities.
 Hunting generates foreign exchange.
 Hunting encourages entrepreneurship.
 Hunting creates infra-and supra-structures.
According to Saayman and Van der Merwe (2006) , the contribution of biltong hunters to the economy of South Africa is just over R3 billion (US$ 500 million) per season. Most biltong hunting is conducted in rural areas, so hunting is a major contributor to the economy of rural provinces. This finding is supported by De Seixas (2006), who indicates that hunting conducted in Portugal in the Baixo Alentejo region, a rural area, is viewed as a method of increasing economic growth. Kastenholz (2005) adds that visitor spending is 'one of the most critical variables of analysis for tourist destinations, as it directly determines the tourism industry's (sector) profitability'. In order to increase the spending by biltong hunters, however, it is important to establish the determinants of spending.
Researchers like The aim of this paper is to establish the determinants of the spending by biltong hunters. Based as it is on the application of the information on the hunting industry, this research could assist marketers, hunting operators and the tourism industry in general. In order to achieve the latter, the paper is structured in the following manner: a literature review, a description of the survey and a discussion of results and, finally, the regression analysis of the determinants of spending by biltong and hunters is discussed.
Literature review
In an attempt to understand the hunting sector, Van der Merwe, Saayman and Krugell (2006) compiled a value chain for a hunting trip. This makes it possible to see clearly where money is spent during the hunting trip and where value could be added in an enhancement of the experience. The value chain starts with booking accommodation and the game to be hunted. Preparation for a hunt is the second line of spending. Hunters spend money on ammunition, equipment, clothing, firearm licensing, shooting preparations, hunting permits and association fees. The third line of spending is the transportation to and from the destination and includes fuel, food, beverages and souvenirs. Fourth, and probably largest, is expenditure at the destination, where hunters pay for the game they have hunted, accommodation, food, drinks and services rendered by the game farm. The final line of spending is back at home, where hunters pay for the meat processing, taxidermy services and the replacement of lost or broken equipment ( Figure 1 ). The largest expenditure during the hunting trip is on the animals hunted; this figure represents approximately 60 per cent of the total expenditure ( Kastenholz (2003) argues that tourist spending is one of the most critical variables in analysing a tourist destination, because it directly determines the tourism sector's profitability. Narayan (2003) used determinants of tourist expenditure to help politicians in Fiji understand their industry better.
Numerous researchers have conducted research on the determinants of spending and the information has been used for various ends, such as destination marketing, niche marketing, These categories are then used as dependent variables. In order to get a holistic picture, all variables of tourist spending should be identified; the last category is therefore recommended by these researchers.
The literature review above clearly shows that different activities/attractions and types of tourists have different determinants of spending. Therefore, the question to be answered is: What are the determinants of the spending by biltong hunters?
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Method of research
In 2004, a pilot study comprising 87 questionnaires was conducted in the North West Province. Amendments were made to the questionnaire and a national survey was conducted in July 2005. The national survey was based on all the members (N = 17 066) of the South African Hunters and Game Conservation Association (SA Hunters). This is one of the largest hunting associations recognised by the South African government. Questionnaires accompanying their monthly magazine were mailed to the members of the SA Hunters and Game Conservation Association. Reminders were sent during August 2005. Respondents were requested to return the completed questionnaires by mail, e-mail or fax. A total of 1 024 (N = 1024) questionnaires were returned, resulting in a 6 per cent return rate. The statistical analysis included descriptive statistics as well as a regression analysis.
Results
The result of the survey describes first the profile of a biltong hunter (see Table 1 ) and the associated expenditures. This is followed by a regression analysis. Based on the information below, most hunters are male and most are Afrikaans speaking.
These hunters' average spending per person per season is R15 752.37 (see Table 2 ), of which R4 130.00 is spent on general expenses. The previous section described the data obtained in the survey. This has already provided some insight into the characteristics of the biltong hunters and their spending. It was pointed out that the respondents are mainly male, Afrikaansspeaking and married. They fall into different age groups and occupations and have different preferences when it comes to hunting. Some stay longer than others, and some prefer to hunt in groups. It is to be expected that hunters who stay longer or who go hunting more often would spend more. Simple correlations also show a positive correlation between expenditure on biltong hunting and income, and a negative correlation between expenditure on biltong hunting and age. However, such analyses do not describe the relative strength or the significance of the relationship between spending and its different determinants. Such an examination requires a regression analysis.
The estimating equation and explanatory variables
This section presents the results of the estimation of a regression model of the determinants of the spending by biltong hunters. The model is a simple linear regression of total spending on a number of quantitative and qualitative determinants of spending. The estimating equation can be expressed as follows:
in which Y i represents the total spending by a biltong hunter and X i is a vector of the determinants of spending. These explanatory variables may include quantitative variables like income, the number of days spent hunting, the number of hunting trips per season, the distances driven or the number of game hunted. It may also include qualitative variables that indicate the presence or absence of a quality or attribute which may influence total spending on biltong hunting. Such qualitative (or dummy) variables may include age, gender, language, marital status, education and occupation. Table  3 lists the explanatory variables which were included in different versions of the model and their expected correlation to total spending. 
The estimation strategy
The estimation strategy involves estimating a log-linear model using the cross-section data obtained in the survey. The quantitative variables are logged, because this compresses the scales in which the variables are measured. It also allows the coefficients to be interpreted as partial elasticity coefficients. An ordinary least squares (OLS) estimator is used. However, because cross-section data is typically subject to the problem of heteroscedasticity, it has to be accounted for. A White test was done on initial results and it was found that the null hypothesis of no heteroscedasticity was rejected.
The results reported thus present White's heteroscedasticity-corrected standard errors.
The results
The following table (Table 4) presents the estimation results. Table 4 shows the results of six different versions of the model. The first, base-case version of the model includes only quantitative variables, examining the relationship between the total spending by biltong hunters and income, the number of days spent hunting and the number of times they went hunting per season. The model finds the anticipated positive correlations, and the coefficients are significant at the 5 per cent level. Because the coefficients are partial elasticity coefficients, they can be interpreted as follows: for a 1 per cent increase in income, total spending on biltong hunting goes up by 0.23 per cent (retaining the influence of the number of days the hunters stay and the number of times they go hunting constant). In model (1), income, the number of days spent hunting and the number of times the biltong hunters went hunting explain 27 per cent of the variation in total spending.
Table 4
Regression results The results for model (2) are the best and were obtained for different combinations of the explanatory variables. Again, the quantitative variables are interpreted as partial elasticity coefficients. The results indicate that, for a 1 per cent increase in income, total spending on biltong hunting will increase by 0.11 per cent. For a 1 per cent increase in the number of game hunted, total spending will increase by 0.65 per cent. Thus, income, the number of game hunted, the number of days stayed and the distance driven by the hunters all are positively and significantly linked to total spending. The regression also includes two qualitative variables: language and marital status. The dummy variable was defined so that Afrikaans-speakers = 1 and all other languages = 0. The result shows that, if everything else is kept constant, the average Afrikaans-speaking hunter spends 11 per cent less than hunters who are not Afrikaans-speaking. Similarly, the marital status dummy was defined as: married hunters = 1 and all others = 0. The coefficient shows that the average married hunter spends 10 per cent more than a hunter who is not married, when everything else is kept constant. This best-case model explains 65 per cent of the variation in total spending. Models (3) to (6) show the best-case model combined with additional qualitative variables. Obviously this does not make much difference to the results. Model (3) adds a dummy variable for the males. Keeping everything else constant, the males seem to spend 21 per cent less than female hunters. However, the coefficient is insignificant at the 5 per cent level and the marital status dummy now also becomes insignificant. Model (4) adds the age of the hunters to the regression and the partial elasticity coefficient indicates that, for a 1 per cent increase in age, total spending on biltong hunting decreases by 11.5 per cent. However, this coefficient is insignificant. An education dummy is added in model (5). The variable was defined so that hunters with a degree, diploma or postgraduate qualification = 1 and all others = 0. Keeping everything else constant, the hunters with higher qualifications seem to spend 0.07 per cent less than those who do not have similar qualifications. Once again, the coefficient is insignificant. Finally, model (6) accounts for the influence of whether a hunter prefers to hunt alone or in a group. A dummy variable for this preference (group = 1 and alone = 0) was multiplied by the group size. Again, keeping everything else constant, the hunters who prefer to hunt as part of a group seem to spend 1.6 per cent less than those who prefer to hunt alone, but the coefficient is insignificant.
More combinations were tried in all categories, but no robust results were found to show age, gender or education to be a significant determinant of the spending by biltong hunters.
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Conclusions and recommendations
The determinants that showed a positive correlation with spending are the income of hunters, the length of stay, the number of hunting trips, the distance travelled, language, marital status, gender and whether hunters travel alone or in groups. The determinants with the strongest correlation are income, the number of game hunted the number of days stayed and the distance travelled.
To a certain extent, this research supports numerous other studies, but it also contradicts the findings of certain others. A result of interest is that age is not a determinant, which is contrary to the findings of Mok Another interesting determinant is the distance travelled, which does not feature in any research mentioned above. As far as gender as a determinant is concerned, this research supports other research (Grouch, 1994; Fish & Waggle, 1996) that found that females tend to spend more than males, even though hunting is predominantly an activity practised by males. This finding was most unexpected.
Hence, findings were made that clearly differ from those of similar research carried out among other types of tourists. These determinants could be used to increase the spending by biltong hunters, thereby creating a greater economic impact. It could also be used for marketing purposes. For example, spending could be increased significantly by increasing the number of days as well as the number of species hunted. This could be done by offering hunters different packages, including family packages or packages with a greater variety of species. The packages could also be used to attract hunters to less popular destinations. Based on this research, it is recommended that a similar study be conducted on trophy hunting (international hunters). It is also recommended that research be conducted on the demand by hunters for different species, focusing on both domestic and international hunters and on how this impacts on the price of game.
